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B STATE OF COLORAD
COLORADO DEPARTMENT OF HEALTH . T —

4210 East 11th Avenue
Denver, Colorado 80220
Phone (303) 320-3333

c; 1:0, .

Ray Romer
At Covamor

29 November 1988

Thormas M. Vernon, M.C
Ezecuive Divector

- Rocky Flats Area 0ffice
U.S. Department of Enargy
P.0. Box 928
Golden, Colorado 80402

Attn: Mr. Albert E. Whitemau, ‘DOE Arez:Mamager
Mr. Dominie J. Seachinl, PBrasident & Gengral Manager, Rockwell
Internaticnal '

Re: EPA I.D. No. C07890010526
Solar Evaporacion Clesurz Plan Ccaments

Dear Messrs. Whiteman and Sanchini:

The Hazardous Materials & Waste Managemeat Division of the Colezado Department
of Health ("the Department”™) has:reviewed the Solar Evaporation Ponds closure
plan of July 1, 1988. ’ _

The Department has scmé questions om various aspects of the closure plam, as
defined in the attacked comments. Tke Department feels that these questions
and compeats can best be addressed in a meeting with you or your staff.
Please contact George Dancik at 331-4842 .to .arrange a meetiny date.

Sinceraly,
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-~~—Gary W. Baughman, Unit Leader /

- Hazardous Facilities Unit
Bazazrdous Materials & Waite Manzgement Division //

.':cjc: Nat Miulle, EPA N %{4‘ Zg—//

Mazcin Hestmark, EFA

Jefferson Ccunty Eezlth Dept. ' L Cf‘v /
Boulder County Reslth Dept. S G/ @f
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LOT B

Solar Evaporation Focds Closura Pla= Comzents

1)

2)

3)

4)

S)

6)

According ro Seczion 1.2.1, exteasive modifications and reaovations were
perforzed on the Solar Ponds duZing the 1960's and 1970's. These
recovations included both liner repair and replacement. Explairc winere the
liquids, sludges and old liner matarials were disposed of when various
poads, such as Pond 207-3 South and Center, wera relined.

The maximum operating volume for Pond 207-A is given as approxiaately 5.1
million gallons. Calculatijonms for this value are referred to ia Appendix
2. Bowever, the table of volume calculations shown in Appendix 2
indicates a maxipum volume for Pond 207-4 of approximately 5.7 milliom
gallons. Similarly, the operating volume of Pond 207-C is estimated at
1.3 million gallons, while Appendix 2 shows a calculated volume of 1.2
million gallons. Explain the discrepancies.

Section 1.3.2.2 states that "Plutonium~239 and Americium~241 were not

~ 4identified in the Pond 207-3 North liquid in April and May, 1986.7

However, the analytical report for Pond 207-B North, dated August 27, 1985
and found in Appendix 3, indicates Pu-239 levels of 71.2 pCi/l and Am-Zél
levels of 57.6 pCi/1. Likewise, the analysis dated Jume 5, 1984 shows
Pu~239 levels of 30 pCi/l and Am-241 levels of 97 pCi/l1 for Pond 207-3
North. Explain the large variation in these radionuclide levels over the
relatively short time period from June, 1984 to April, 1986.

Page 32 indicates that Ponds 207-3 North and Center "have generally low
concentrations of nitrates, metals and radionuclides™. The mitrate
concentration average of 380 mg/l and the gross alpha average of 104 pCi/1
are lower than Pond 207-A, bur aze still elevated in comparison to the
Colorado drinking water standard for mitrate (10 mg/1) and the Colorado
screening level of 15 pCi/l1 for gross alpha in water. Explain how these
values can be considered “low”.

According to page 48, "Compliance with the Resource Conservation and
Recovery Act (RCRA), with respect to solar pound closure, will be achieved
by meeting 6 CCR 1007-3, Section 265.228 and Section 264 Subpar:z F.°
Compliance with Section 265, Subpart G and Section 264 is also required
for solar pond closure in place as a landfill. Similarly, Sectiom 4.1,

page 115 also requires compliance with these regulatious.

The Summary of Solar Pond Closure Activities, presented in Figure 10 om .
page 49, is based on the resumption of pond—creting activities by the end
of July, 1988. Page 50 states that schedules will be revised within 30
days if problems are identified and the schedule cannot be met. The
current pond~crere status must be indicated, and the schedule updated o
reflect the delays in the pond-creting operatiocus. Other schedules
throughout the closure plan, must also be updated based on the revised
pond—creting schedule.

What is the “non—toxic, non-radiocactive dye”, referred to in Section
2.2.6, which must be added to the solar ponds "to increase heat gain and
thereby increase solar evaporation™? Explain the circumstances and
conditions under which this dye may be used. The Material Safety Daza
Sheet (MSDS) for this dye should be included in the appendices to this
closure plan.



8)

D)

10)

11)
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Seccions 2.4.3.2 aad 4.5 desczite poreatial "suddea izczeases ia airtome
contazination due to excavatiom iz locazlized highly contzzinated aress”.
The heaiti and safery plan must specifically addrass the pravention azd
reduction of air release of contaminated dust. Work cessacion measures iz
anticipaction of caturzl dissiparion are wot adequates proctection for human
health and the enviromment. The work plan for the site must be directed
towards the preveantion of, not the conrrol of a releaase, and will require
the use of dust suppressants such as wetting agents during excavation.
These agents will be spezified beforaz use.

Sections 2.6.1, 2.6.1.2 and 2.6.1.3 indicate that the removal of pond
liners and underlying soils are dependent om combined plutonium arcd
americium activity. The decision level for removal is set at 20 pCi/gm
for combined activity. This level is approximately 22 times the
construction standard for plutonium in soil as established by the Colorado
Department of Health (CDH)(0.9pCi/gm). The CDH standard of 0.9 pCi/gm
must be used as the decision level, and the "as low as resonmably
achiavable™ or ALARA philosophy for surface radicactive countaminaticn
levels must be applied. : '

State your ratiomale in basing the soil and liner removal decision
exclusively on plutonium and americium. Other solar pond comtaminants
such as stromtium, cadmium, organmics, etc. may be present at levels far
above the Maximum Contaminant Level (MCL), thus predicating soil and/or

"liner removal.

Section 2.6.1.3 indicates that the lateral and vertical extent of soil
contamination requiring capping have been evaluated and are discussed in
Appendix 6. The contours or isopleths for coustituents of concera ian the
solar pord area must be presented so as to rapidly ideatify the lateral
and vertical extend of countamination. Approval of removal activities will
be based on this information as it is gathered. Currently, isopleths .
based on the northeast treading nitrate "plume” which envelopes "all
intermediate boreholes except S2 13-87" appear to best represent the
exteat of soil contaminatiom.

Appendix 6 (page 5-33) indicates that "it is likely that contamination at
Well 17-86 has arisen from the solar ponds because of the inability of the
French drain to capturs all contaminated ground water exiting the solar
pouds during periods of high precipitation”. Data for Well 17-86 indicate
that the nitrate level ranges from 145 to 540 mg/l, and the total
dissolved solids (TDS) level exceeds 4000 mg/l. Both of these values
exceed drinking water standards. Well 17-86 is down—gradiemt (morth) of
the Fremeh drain system. Explain how the existing French drain system and
the proposed intaerceptor drain will prevent the further migratiom of
constituents from the solar ponds. BHow deep will the "toed—in"
interceprtor drain be constructad?

Section 4.3.3 specifies a 24-inch compacted ocn-site soil layer located
above the 6 inch horizonctal sand layer. The 24-inch soil layer must be
placed in four 6-inch lifrs to achieve optipal design perforaance.
Previous to the placement of the compactad soil layers, the underlying
sand layer must be compacted in order to minimize soil imfiltration into
the sand layer. Equipment and procedures used in compaction of the
various layers must be specified. Section 4.3.8 discusses £ill placement



12)

13)

14)

FerD
and differszzizl sertlement witaic the solar ponds. The expectad 10 feoz:
of £i1l ia tais a..e= susc be lizited to l-fooc 1ifts ia ordar to easuc
that the potential for differeatial settlement is mimimized.

Explain how the topsoil surface of the laadfill cap will be protected from
erosion prior to the establishment of vegetation on the cap (page 130).
Page 119 indicates that the "total cover arsa is approximately 670,000
square fzet”. This extent is based ou the site characrerizatiom. Page
137, bowever, indcates that "the area requizing vegetacion will comsist of
the 750,000 square feet cover™. Are the cover material volume
calcularions on page 129 based on the correct surface area estimare?

The ground-water momnitoring reaquirements for closure (Section 265) and
post—closure (Section 264) muSt be evaluated and compared to the existing
ground-water menitoring System at the solar ponds. The proposed
ground-water monitoring plan must adequately address the comments and
deficiencies notaed by CDH in the Ground-Water Monitoring of Interim Status
Units Letter, issued to the facility om July 19, 1988. .

The specific activities to be monitored and documented as complete by the
independent Colorado—Registerad Professional Engineer will be explicitly
stated in the closure plan. CDH must be notified prior to these specific
activities in order for a state imspector to also be present.

15) Addirional menitoring wells are needed to adequa;:ely delineate the extent

of the suberopping sandstone, and the contamination plume within thes.
Besides the additional monitoring wells proposed by RFP in Apvezdix 6, the
following wells are necessary:

A. A bedrock menitoring well located just south of borshale SP05-87.
This well will momitor the ground water down-—gradient from pond 207-C
in the subcropping sandstome. This location will alseo aid inm
establishing the extent of contaminant migratiom in the area.

B. A bedrock memitoring well located approximately 250 feet east of well
39-87. This well is to be completed in the sandstome subcropping at
well 39-87, and will monitor the down—-gradient migration of
contaminartion emanating from the 207-3 ponds.

C. A bedrock monitoring well located in conjunction with the propesed

' pew RFP alluvial well between pond 207-B center and existing alluvial
well 29~86. This well will further characterize bedrock hydrogeology
in the area to the east of the solar ponds, and also aid in
establishing the extent of the easterly compcauent of contamipation
exteunding from the 207~3 ponds.

D. A bedrock and alluvial well pair located approximately 220 feet due
north of well 30-86 and within the northeast—trending paleochamnel,

E. A bedrock and alluvial well pair located approximately 200 feet due
north of borshole SP10~87 within the north-trending paleochannel.
This well and well #4 above ara sited in order to berter define the
potential extent of contamination within the palecchannels.



Updated cross—-sections based on t“e ing Oﬁ:ac ion obtzined from thesa wells zusc ggojifs
also te provided to CDH.

16)

17)

18)

Secticn 4.2.1 of Appendix 6 indicates that backgzround soil levels are
derived from samples obtained from the tov ome foot of soil wesr of the
West Spray Field. However, subsurface and bedrock soils more than likely
have a very different background composition than the surficial alluvial
soils of the West Spray Fieid. Exzplain the validity of the contamination
screenipg compazison for "background”™ surface soils vs subsurace soils
and bedrock. State your ratiouale for attributing a “variability factor”
of tiree to naturally occurzing metal levels, particularly chromium and
nickel, in the solar pond area. :

Chramium was found in borshales SPQ5-87, SP07-37, SP11-87 and SP15-87 at
levels significantly above the three times background standards
arbitrarily selected by RFP. Chromium levels in bozeholes SP06-87 and
§212-87 were also above the RFP standard, and nickel levels for boreholes

. SP05-87, SPQ07-87, SP11,87 and SP15-37 were also significantly elevatad.
These elevated nickel and chromjum levels were generally associated with

other elevated metals such as copper and zinc. Explain the elevated
findings at borehole SP11-87 and the elevated concentration at deeper
levels of SP05-87 and SP07-87 (approximately 923 feet). The amalytical
results from SPQ5-87, SP06-87 and SP07-87 are associatad with the solar
ponds, and SP12-87 and SP15-87 are down—gradieat from the solar ponds.
Explain how these analytical results justify the elimination of chromium
and nickel from closure performance standards.

The further analysis of Interceptor Tranch Pump House (ITFPH) ground water
and the ground water collected from bedrock wells placad in 1987 must be
cousidered in conjunceion with soil data, and presented prior to
eliminating chromium and nickel from comsideration.

According to Appeandix 6, page 4~26, “strontium is not considered a
coutaminant of soils in the solar pond area”. Before strontium is
dismissed as a potential contaminant, strontium levels must be
re-evaluated afrer further data have been collected and the background

- level for strontium in soils at the RFP has been established. Comparing

the analytical data for strontium iz soils with the average of all the
samples analyzed and presented in Appendix C-1 reveals that boreholes

- §P02-87, SP04~87 and SP06-87 apparently contain soils winich are

19)

considerably higher in stronium concentrations than the average value for
all samples in Appendix C-1 (approximately 57 mg/kg). The levels found in
the soil samples of these boraholes appear to be associated with the solar
ponds and must be explained. To rely solely oo cited references for
average soil strontium lavels is not acceptable, especially given the
historical presence of strontium within the solar pond 1liquids.

Appendix 6, page 4-29 again defines "20 pCi/gm of transuranics as the
limit above wiich s0il removal is necassary”™. This stacement is similar
to Sectious 2.6.1, 2.6.1.2 and 2.6.1.3 of the closure plan text. The soil
standard as defined by the State of Colorado for plutonium is 0.9 pCi/gm.
This value is considerably lower than the proposed remeval standard of 20
pCi/gm above which soil removal at the solar ponds would be required. The
analyses for boreholes SP01-87, SP04-87, sP205-87, S207-37, SP10-87 and
SP16-87 all contain transuranic activity levels above the CDH standard.



22)

21)

22)

Page 4-=27 izdicates tzat all zeasured urzaniuz conce:::ar~oas werz “wiziiz
a fzczar of tarse of tRhe upper backgroucd councentrations”. This "faczors

of three” is irrelevant iz izdicatizg the prasence of comtaminationm, acd

in triggering removal decisiocns, beczusa backgrouzd lavels have net bBeaz

acguzzzaly escztliisned.

althcu the soils dzzz

rzzzic coctamizacicz ace
.azd tle lack ¢f lzZerzt

ccncentoztion within the
wacar. Well 22-36 has b

ccut-mlnacion, acd the cc 3 = %

22-36 ars also found i c 4 with tie sola* porads. Exgla

how the exceedsnce of sample holdizg tizmes, the failure to analyze lab
blanks for the 1987 borizgs and the coaplera atsence of analyses fxca
barsholes SP03-57, SF05-37, $207-37, S212- 8/, §213-37, S214-37, SP15-237
and SP16-37 allow for the conclusion that "organic contamination, alticuzz

pessible, is mot of major sigmificamce at tle solars pords”.

The BNU and OVA readizgs cn some 1987 cores ars elevarad, ladicacing tle
potential presemce of orgamics Iz tie down—gradient soils. Preliminarily,
az orzanic source arpeazs to be prasent near well 22-36. This sourze @ay
te ralated to the location of tie origzizal solar pornds whick wera Tamoved
iz 1970. Althcugh the extent of soil conrcazization is pot presezntly
discermible f£zzm the exzistizg dz tle =ishandlizg of the scil saoples
£z tha 1987 borszgs raguirses & f;-- er amalysis of tie soils ta

zsnduczad before orzamic csctazization iz the solar pond vicinicy is
dismissed.

According to Appendix 6, Sectfom 5.2.1.3, horizoatal ground-water f£low
velocity for the Norzl hal sut Craek val’ey £i11 alluvium is estimated at
1.5 #z./yz., based om a hydrzulic conduczivity of 4.5 ft./3=. Eowever
the velocity values estimated by Hurz (1976) range £rom 2,500 to 6,3C0
f../yr. Hydraulic conductivity values ranging f‘om 4X10'é ca/sec (.04
z./vz.) to 8.7X1079 cm/sec (9 Zz./yr.) are umrealistic given the
‘“'olcgves spowz iz Table 5.1 azd tlZe geasured ayaraulic cseéucTivisy
alues at otier plazt locactioms. MoT2 accurata and moTe exzamsive

cha:ac:ar:za:-ou of hydzzulic conduczivity pust be perZorzed iz tZe solaz
sezd vielzdirzy., IE the origzizal solaT pemd was placed Iia service Iz 1938,

rouzd wacar moves at 1.5 Zz./yr., explain tie high nitrTate levels

1 ncies §212-37 amd $214-37., Thesa borahoies arz
=z ia t Srom the solaz pords Ctler
ns:.:utants are also elev ted in various borshoies, such as U233 and
U238 levels ia borzholes S212- 87 §213-87 and SP15-37. Sizces t“e
csotamization fa alluvial well 11-36 is likely associstad wizh tle sol
pords, tie discrapancy between Huzz's estizate apd tihe RT? velcciiy va
of 1.5 fz./yr. musc te explaized.

:: iz the soil az tora

b= Dl

Saczion 5.2.1.5, page 5-34, states tzat "the dowm—gTadient extent of zzis:
"alu=e” is umkaown but witiiz pl azr touzdaries, as well 4-36, locatad at
IzZispa St-eer, has always besc dzy.” 3ecause tle alluvial systaz 1s =ost

wn
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23) Well 30-36 has been Izpaczad by contamization origizatizz from the solar
pords and is located approximarely 130 feer from the mearest up—gradiezt
solaz pond. Secziom 5.2.2.3, page 5-40, izdicates tha’ ezlculatad
gzsuzd-watar ficwW velocity {37 sazdstcze, silistozme azd s G
C.3, azd 0.4 fz./y=. resgeccively. IS the solar ponds
sizce 13838, ground watas cculd mave Zlcowed at zost as?

Explaiz tlhe diserapancy. Plume exiant must be dalizes
placement and goound-waner charactarization as opposad
estidatas of plume exrcarnt.

24) Section 5.2.2.4, page 5-51 statas that "the deep bedrcck sazdstone ground
water is not impacted by tle solar ponds or othar possible up~gradiezt
SwMUs.” Eowever, bedrock well 3436 (total depth of 16 £:.) is~
dzamatically impacted by contamization (radionuclides, metals acd
irorzanics) originating from the solar pouds. The occurence of elevatad
levels of these same counstituents cannot bte dismissed as natural
variabillisy, bur must be considered as emanatizg frem tle up-gradien
solaz ponds. Furtier investigatiom is required to fully characte rize tze
pature and extant of cootamination witlin tie desp sazdsione.

25) Surface watar samples from North Walzut Creek gpust be takerm zeomtily to
evaluata the high flow and low f£low conditioms and the ca::asccndi:g
constituent concentTztious. The intar—commection terween tle alluvial
systam and tie Norzl Walzur Creek suzZace watar syscam would be Jost
prozouzced and dceuzentadle during tle wert seascns whez Ilcw Is higZest.
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